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level aB shows In RK). 19. Since there is no dedikm 
dicuit between the booding pads F3 and P4» no cunest 
Sows between the b(mding pads PS and P4. As a lesttll^ 
product is detonnBCd to be net of & nasmsl configoration. 

FS3. M shows the dediioa drcoit mounted ona xeverse 
sonicooductor di^ 12. The ievd setting of pins oi die 
reverse cfa^ 12 iBfte same 18 that <^tiie oocmaldt^ofFIO. 
IR. Only the pin sxangeinent ef FIO. 20 is opposite to ttiat 
ofFSQ. 18. Acco»Hi^ to die same operations as those ctf the 
Qcxmai chq>. a cuneot flows betwem the bonding pads PI 
and P2 of die reverse dtdj^ 

In this way, the decision circuit for dctcnnining a typt of 
a scaancondodor device is saranged on a semioon&ctor IC 
(it^, A probe cttd to catiy out an <|y«tioit test f s inade 
oonuct the bondlBg pads <tf die IC di^, to detemdae die 
q^ofdieICtobetested.ItisAotnec^sarytoatti&q>ectQr 
to aware of die type of a sesdeondii^ device to be tested, 
dierdty avoiding erixars and defective device due to die 
test coors. At a pcoducc test, normal and reverse semicon- 
ductor devices will be mixed up. & is necessary^ tliezefoEei 
to sort the devices befose the test When the same lead finsme 
is used for norxnai and reverse semiconductor devices 
acconting to die third cmbodzmcst of the present invention, 
it wifi be difflcolt to Boct the devJcea after peclcBging diem. 
In dds case, the decialott drcdt of the fonrdi erabo<Smeat is 
effective to sort die devices and avoid test coors. 

The decision drcuit not only d^oxninea die type of a 
device but also a ^vrite permit Asms, a fbncdoB cpdon, a 
circuit option. Of die number of refresh ^des. 

na 21 is a plan view showiag a sendocmdnctor device 
sccording to die fif&casibodimeBt of die present i^v^ition. 
A semioondoctor ch^ 12 supports a Donxul IC 122 and a 
reverse IC 124.71ie ICs 122 and 124 are each a minor Image 
of the otticL l^gi^fd;^b^di^|:j;ttdsni6^8re ^gnnectetUtp, 
reivime^^iwiing'pa^lr^ wirings 449 and 

bc»i^gpads^1foRDed at the ctster cfith^e^ch^^U^Tlie 
ICs 122 and 124 are ea ch of^fcreaian^pte, 64 megabits ^ They 
are connected t(^di»r^|]^ma^^^^^^g]^Le^ a 
IZ^-me^ift IC la Ihb way, the fifth onbodlmeBt easi^ 
forms a dooHe-capad^r semicosdoctor device widiout 
Bffwiy fibricadng a double-capacity mask or aecudng a 
new manufacturing process. The fi^ embodiment is effec- 
tive to shcxteii the development time and reduce the costs of 
iaige-c^>acity semiccmductor devices. If the large citpadty 
(double ci^c^) is not needed, die s^con<hjctor ddp 12 
of FK}. 21 may be sqwated into a aonnal semuxmductor 
ch^ and a reverse semiconductor di^ each <Mp being 
oognted on a sqwate lead frame, as ^own hi WS^ 21 
Namely, the fifth embodiment can easUy Inoease or 
decrease the ciqpadty cf a semlco9»ii2ctQr device by opdoo- 
aUy detnxnining a dicing line withoiit ^^^nvg ^ttg masks and 
processing steps* If two pain of noRBai and reverse ICS axe 
fonned on a single chip as Aowa in FK}. 23^ the eapadiy 
win be quadnqded 

Various modifications will become possible for tiK»e 55 
tolled in dK art after recdving die teachings of die psesent 
disclosure widimit departing fonn&e scope therec^ 
What is dafaned is: 

1. A semicofidttctor device for mowdng in a package 
having a pluraUQr of outer pins, tte sendoondactor devke ^ 
onmprfslug: 
a semiconductor wafer 

a first integrated drcuit having a first pattern of elements, 
a first side OBd a second skie c^KMing d^ first side and 
a first ceaterdae between die first and second sides; 45 
a second iategiated drcuit having a second pattern cf 
ekments^ a diird side a nd a fomdi side cppostng die 
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level L, as shewn In FLO, 19, Since thoe Is &o deddon 
diinit betweoi the bosdii^ immIs F3 and P4, no cuneot 
Sows betMCfl tfiebo&itiiigpads n andPC As t icsott^ the 
product is dctconiBed to be nol €f a nonsal tnnfigtsBlioii. 

FES. M shows the deddoQ drcoit nKMUited o& a severse 
sonicoaductor di^ 12. The levd setting of pins of die 
revenecfa^l2istbesttBetsdiatcftbe aoonsldt^of FIO. 
ISv Only the pin snangenieDtGfFIQ, 20 is opposite to diat 
of F£Q. 18.AcconliBgtothesamBoperatiOB8asdwseof the 
zKxmai ch^, ft cmreat flows betwem the hondiag pads PI 
and P2 of die reverse ch^ 

hx Hm way, die dedsioa dtcuii detemdniag a ^pe cf 
t sanicoodoctor devke is amaged oa a seadoonAictior IC 
di47, Apftte card lo c«ny out saoperadon test is i&ade to 
ooBtact the boodiikg pads of die iC ch^, to deteradae die 
9peofdieICtobet^ted.Eisfiocaeoe$ssryfQrattiaq)ectar 
to aware of die type of a scmicoaductcv device to be tested, 
diereby avoidiiig t^t emars and cSefective devices due to the 
test man. M a piodad test, aonnal and levene semlcoa- 
ductor devices wUl be ndxed up. & is necessaxy^ tfiaefore, 
to sort the devices befoie the test When die ssxae lead fitame 
is used for nooasal aad reverse sendooaductor devices 
accoxilng to Oe ddrd cndxidnQem <rf the prcseiit iovcoc^ 
It wiil be difflcidt to sort the devices after packagiog dkCDL 

effective to sort die devices aad avoid test 

The dedsioa circuit not only doemdnes the type of a 
device but also a write permit AiEtftts, a fuacdoa opdon, a 
dicuit option * or die aumbor of le&esh ^des, 

no. 21 is ajdan view showiag a sendooadudor device 
acoordiog to the fif& csabodinieat of die preseat javcAtioD. 
A soniooadactor ddp 12 suppocta a aocmd IC 122 and a 
reverse IC 124. Hie iCs 122 aad 124 are each a ndnor linage 
of the other. Ncn&al bondtng pads 16 are connected to 
reverse bondiag pads li dirough wirings 449 and 
bonding pads 448 f orxncd at the ceater of die ch^ 12. Tbe 
K!8 122 and 124 are each of Jcrexan^Mmeg^^ They 
are ooaaected togete to form a doidde-o^MCtty KX ie^ 
128-inegddt DC la this way, die tfdi onbodi&ieBt easi^ 
fbcnis a doubie<capacdty semicoadocCGr devke widxHit 
aewfy fahrfcadng a double-ci^acity mask or executing a 
ttew rnanufacturing process. The dfdi embodiment is effec- 
tive to shixteo the devdopment dme aad reduce die costs of 
Jarge-ci^Mtdty semtccmductor devices. If the large c$p»dty 
(double capac^) is not needed, die s^conductor dap 12 
of FSQ* 21 may be sqiacated litfo a aocmal semiccHiduclor 
cfa^ and a reverse semiconductor diip, each ddp bdng 
mouated oa a sqarate lead frame, aa diowa k WQ* 23L 
Namdy, the fifOi embodimeat can easily iacsease or 
decrease the ci^ndty of a semiconductor device by optioo- 
aily ddaxDiaing a dicmg line widicwt changing masks and 
processing steps* If two pairs of nooaal and reverse are 
fonned oa a siagte ddp as ahowa la FEQ. 23, die eapadiy 
win be quadrupled 

Various modificatioas will beoosne possible for tbosc 
skilkd in die art after receiving the teuiiings of die psesent 
disclosure witiK»2t departing from die scope thereof* 

What is daimed Is: 

1. A semicosdacior device for nwaattng ia a package 
having a plrniUy ot outer pins, die semioondactDr device 
cQs^ttising: 

a semiconductor wafer, 

a first integrated circuit having a first pattern of eletseats, 
a first side and a second side <9{KMlng die fiz^ side aad 
a first Gcateliae between die first and second sides; 
a second Intended circuit having a seooad pattern of 
dements, a ddrd side aad a fooidi side opposing the 
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wif «r» only one ma&ufActoring process is sufSdent Accord- 
ing to lhcpr»«^inve]xtio&, alllCpattenuttt fobjected to 
nht^ MUM iwiooHytwMwt mffV <^ff4 fff m p f ftf rftwtiftiif In 
&c mumfadmisg process, so thatlot-to^lot vaiiadcms aie 
csBceUed and suund^Kturing time h ^onett^ 
&e present investion, a reverse pattern may be an i^ide- 
dowa 0iicrGr iiQi^« iostead of a dgbt and 1^ mimv 
cf a Aonnal pattenL 

FK}. 12 shows a semiconductos wafer on wSikb IC 
patteras arcseq^ietttiaUycxposedby aatepperwithtiseaf ^ 
photomask (ttttlde) olFEa 9.11iete are nonnal IC patterns 
p and revene IC paltems q. The reverse IC pattoB ^ is a 
mimor tani^ cf Ifae nocttal K pattern p. Pour pairs of 
nomtd and reveneK! patterns are atteniately axraziged in 
each of four rows on the semiconductor wafer. The azraage- 
mentafFIO. Ulseoly an escan^e. The number of pairs of 
scECnsal and reverse IC patterns on a wafer is detexmined 
according to the area of the wa&r and die exposiog axea of 
a sti^pesL The number of JC patterns in a made also 
deteiznittcs die totai munber of IC patterns on a wa&r, as 
shown Ja HOS. it and IL The amndw of IC patterns is 
prqpedy determined according to requirements. In FIGS » 9 
to it a nwDial IC pattern and a reverse IC psttexn focms a 
pair so that die total number of 2C ptftaras is eves* It is 
possiUe to enyioy a maskindudiag an odd nmxiber of IC 
pattern. More normal ptodncts ace needed in the madoet 
than reycne proAidSf so that more nonnri IC pattens may 
be formed duui teverse IC pattern Oft a wafer: ssanqle, 
a mask having two nonnal !C pattens and a reverse IC 
pattern may be iised to eaqiose a wafer by a st^ipec. 

Although the above explanation is based on photdidiog- 
rqihy employing a pbauamsk or a reticle, die present 
invention is also i^licable to ciedroa beam expo»ire or 
Xnny exposure, <v even a direct writing method widtout a 
maskorar^cle.l!ianycase,diepKsenthivettdonfbxm8 8t 35 NMC 
kast a pair of nocmal and reverse IC patterns each being a betw 
ndoor inu^ of other on a scatdcondnctor wafisr potets 
FIQ. 13 shows a photomask or arctic aoccHdi!^ to ^e bond; 
second esnbodhneat of the present invention. The mask 43.T 
includes a norma! K pattern, a reverse IC pattern, and a test 40 ^^^to: 
drcuit pattern* Ite test drcuit pattern is used to form a test Tt^ 
dbDodtthatcirctesoi^fcrexan^^areliabili^testottthe the 1:; 
noonai md reverse ICs, FIO. 14 shows oiily the metal shml 
wiiingsazoanddts lest drcnit TTse test circuit aiea 4 is used dedi' 
to fro the lest dvuit 444, a conaediott terminal 445 for 43 iseo 
staying an «Ktesnat coaSrol si^ul to die test circuit 444» tbes; 
aB^saiaternila^^oaE^teoslttat446Qsedto]Boidtar isco^ 
te^ signals. The nonod and reverse ICs are synmutrica] 14 o^ 
vf& respect to the test drcuft area 4, so dmt the Id are Vcc. 
easily connected to die test ciroiit through metal wictngs sa of di 
449. Unlike d» prior art diat provides each of normal and 29 o 
reverse 10 with a test dicuitttlie second embodiment of die FIG/ 
present inveadoQ lets two* four» eighty cr more ICs shsre s App' 
test€iicuit,theid3yinaea8ingdiecffeGdvd8rea<^eachd4> dies^ 
and the integradoB of a semiocpdoctor product ss testl 

ISA and 15B show a prdbe card for tBStiag a :; 
semiconductor wafer having K> according to the ftrst proo^ 
endx>dinMnt^FSGS.Sattd9.T1ieposidonsofI/Oterminab 43id 
ot a normal IC are not ideidical to those of a reverse IC a res 
Aocordiagty« die prior art prepares a psobe card for tesdng <o acm 
normal ICs and a probe card far teeing revase lO. Ihe result 
probe cant for noma! ICs ace not applicable to rcrvcsse ones* ocmS^ 
sod die probe card fSor reverse IDs are net ap pttcrti le to thef. 
noonal ones. OellttodierhaB^fteprobecatdofnGS. ISA sortl; 
andfSB aocQidlagtodiepieseotikEveidionhasBecmaitest 65 bosnt: 
teimiAaisp and reverse test lenidn^q, to simnltaneoasly levels 
test normal and reverse ICs. The probe card hw a disk-like P4, ^ 
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respective one of said plurality of outer 
pins, the bonding pads being 
symmetrically arranged with respect to said 
first and second centerlines along 
said first and second opposing sides and 
wholly outside of said scribe line 
area, and said first and second integrated 
circuits and said scribe line area 
are formed on said semiconductor wafer. 

4. The semiconductor device of claim 3, 
wherein each of said first and 
second patterns include a decision circuit 
to determine whether a respective 
integrated circuit is said first integrated 
circuit or said second integrated 
circuit- 

5. The semiconductor device of claim 3, 
wherein selected bonding pads in 
each^of said first and second integrated 

ts are connected to each other 
rou^h metal wirings formed on said scribe 
rea. 

A semiconductor. device comprising: 

a first package having first external I/O 
terminals, a first bottom surface 
and a first integrated circuit having a 
first pattern of elements and first 
opposing sides; 

a second package having second external 
I/O terminals, a second bottom 
surface and a second integrated circuit 
having a second pattern of elements and 
second opposing sides, wherein said second 
pattern is a mirror image of said 
first pattern, and wherein said first and 
second patterns each include a 
plurality of bonding pads respectively 
arranged aZong said first and second 
opposing/sides; and 

ircuit board for mounting said first 
'Second packages, the circuit 
rd having first and second surfaces, 

wherein said first package is mounted on 
the first surface of said circuit 
board and said second package is mounted on 
the second surface of said circuit 
board, and wherein said first bottom surface 
faces said second bottom surface. 

7. The semiconductor device of claim 6, 
including: 
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